
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Montana’s statewide longitudinal data 
system Project 

  

Montana’s  

Statewide Longitudinal 
Data System 

(SLDS) 



Agenda 

• 15 min - Introductions 

• 15 min - Overview 

• 1 hour - Demonstrations 

• 15 min - Break 

• 45 min - Hands-on Analysis Labs 

• 20 min - Future Plans 

• 10 min - Questions 

 

 

 

 



The GEMS Team 



Your Training Team 

• Michael Tonderum 
– PM/Solution Architect 
– Michael.Tonderum@aspect.com  

• Nick Brougham 
– Lead Architect 
– Nick.Brougham@aspect.com  

 

• Sue Mohr 
– M & A Division Administrator 

– Smohr@mt.gov  

• Jamey Ereth 
– Project Manager 
– Jereth@mt.gov  

• Denise Bond 
– Research and Analysis 

Manager 
– Dbond@mt.gov  

• Andy Boehm 
– Research Specialist 
– Aboehm@mt.gov  

• Larry Brewster 
– Project Manager 
– lawbrew@microsoft.com  
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Overview 

Growth and  

Enhancement of  

Montana 

Students 
A “Data Warehouse” 

project… 
A “Statewide Longitudinal 

Data System”… 



Origin and Rationale 



Data Warehousing in Education 



GEMS Platform Technology 

 BUSINESS PRODUCTIVITY INFRASTRUCTURE 

BUSINESS USER EXPERIENCE 

     DATA INFRASTRUCTURE & BI PLATFORM 

Data Infrastructure & BI Platform 

Analysis Services 

Reporting Services 

Integration Services 

Data Mining 

Data Warehousing 

Business Productivity 
Infrastructure 

Dashboards & Scorecards 

Excel Services 

Web based forms & workflow 

Collaboration 

Search 

Content Management 

LOB data integration 

Delivered through a Familiar 
Interface 

Self-Service access & insight 

Data exploration & analysis 

Predictive analysis 

Data visualization 

Contextual visualization 



GEMS Foundations 

Portal 

 
 

Security       
 
 
 
 

 
 

Data Warehouse    
 
 
 
 

Data Integration 

Dashboards Reports Documents 
Administrative 

Tools 
Sites and Links 

Educators Students Parents Administrators Community 

Longitudinal 
Data 

Metadata 
Staging  

Data 
Users Roles Access 

Student and Staff 

Record System



GEMS Project Scope & Schedule 

 
 
 
 
 
 
 
 

1st Release 

 
 
 
 
 
 
 
 

1st Release 

 
 
 
 
 
 
 
 

2nd Release 

 
 
 
 
 
 

2nd Release 

 
 
 
 
 
 
 
 

3rd Release 

 
 
 
 
 
 
 
 

3rd Release 

 
 
 
 
 
 

3rd Release 

 
 
 
 
 
 

4th Release 

 
 
 
 
 
 

5th Release 



GEMS High Level Architecture 
Reporting Services 
Report Builder  

Microsoft SharePoint 
and PerformancePoint 
technologies 

Excel  

Student & 

Staff 

Information 

Systems 

(AIM) 

Files 

(MontCAS) 

GEMS 

Data Warehouse 

Databases 

(AYP) 

Databases 

(Central) 

Files  

(GED) 



GEMS User Profiles 



Demonstrations 
http://gems.opi.mt.gov  

http://gems.opi.mt.gov/


PUBLIC PORTAL 

HTTP://GEMS.OPI.MT.GOV  

http://gems.opi.mt.gov/


Common Navigation for All Users 



Tools for Casual Users 
Map and comparison tool for parents, concerned citizens, and people considering moving into a district 



Tools for Casual Users, continued 
Map and comparison tool for parents, concerned citizens, and people considering moving into a district 



DISTRICT AND SCHOOL 
PROFILES 



The Pathways to Excellence Program 

is part of Senate Bill 329 which was passed 

by the 2011 Legislature.   

Section 4.2 of Senate Bill 329 states that:  

    OPI must develop a publicly available data system 

that displays an educational data profile for each 

school district.  At a minimum, include:  

– Contact information and link to district website 

– State criterion-referenced testing results 

– Program and course offerings 

– Student enrollment and demographics by grade level 

– Graduation rates 







Dashboards for 
higher level  
views on Student 
Achievement 
allowing for open 
path drill downs 
into specific areas 
of interest for 
users on certain 
dashboards 

Dashboards 



NAEP Dashboard 



Student Achievement Dashboard 



Student Achievement Dashboard – 
Help Document 



Student Achievement Dashboard – 
Help Video 



Student Achievement Dashboard - 
Pages 



Student Achievement Dashboard – 
MontCAS (CRT) 



Student Achievement Dashboard – 
AYP 



Student Achievement Dashboard – 
NAEP 



Student Achievement Dashboard – 
Graduation Rates 



Parameter Based 
Reports for 
district admins, 
curriculum 
designers, OPI 
analysts, 
researchers, 
legislators 

Parameter Based Reporting 



AYP Improvement Status 



AYP Trends 



Definition of ELP for Assessments 



MontCAS (CRT) Proficiency 
Comparisons by Subgroup 



MontCAS (CRT) Proficiency Trends 



AYP Graduation Rate Trends 



GED Results by Age 



Quick Facts 

• Static Documents 

• Static Reports 



Training Center 
• eLearning Modules 

• Data Definitions & 
Explanations 



SECURE PORTAL 

HTTPS://SECUREGEMS.OPI.MT.GOV  

https://securegems.opi.mt.gov/


Secure Data Access 
https://securegems.opi.mt.gov  

• Student Level 
Data 

 

• Unmasked Data 

 

• User Activation 

 

• Team Sites 

https://securegems.opi.mt.gov/


AYP Preliminary Report 



MontCAS (CRT) Proficiency Levels 
and Scaled Scores 



MontCAS (CRT) Student Level 
Trends 



MontCAS (CRT) Proficiency 
Comparisons by Subgroup 



MontCAS (CRT) Proficiency Trends 



Student Achievement Dashboard 



REAL WORLD 
SCENARIOS 

DEMONSTRATIONS 



Scenario 1:  Middle school mathematics 
teachers want to see how students in their 
school are performing in mathematics as 
they prepare their curriculum for the next 
school year.  

 Are the 8th grade students who are 
receiving free and reduced priced meals 
performing equal to students not 
participating in the program? 

52 

Teacher  



Scenario 2: Each year the federal 
government requests EDFacts reports from 
the state department of education.   

 One of the reports needed is a 
breakdown of Performance Levels on 
reading by grade, gender, ethnicity, and 
special education status for the state.  

53 

State Data 
Analyst 



Scenario 3: A district administrator is 
trying to assess the difference between 
male and female student proficiency in 
reading in their district compared to the 
neighboring district. 

 What is the performance level 
distribution for males and females within 
Reading? 

©2010 Aspect Software, Inc. All rights 
reserved. 

54 

District 
Administrator 



Scenario 4: A family is preparing to move 
into a brand new school district.  Their 10th 
grader is particularly interested in 
science.  They are interested in the science 
proficiency, in the new school district for 
which they will be sending their child.  This 
will help them decide on the best school 
for their child. 

©2010 Aspect Software, Inc. All rights 
reserved. 

55 

Parent 



BREAK 



DATA AVAILABLE TODAY 



Student Achievement Fact Data 
Available Today 

• MontCAS (Criterion-referenced Test) Results 

• Adequate Yearly Progress 

• Iowa Test of Basic Skills 

• English Language Proficiency Assessment 
Results 

• National Assessment of Educational Progress 

• General Educational Development 



Student Achievement Dimension Data 
Available Today 

• AYP Factors 

• AYP Indicators 

• AYP Status 

• AYP Subgroup 

• Calendar 

• Collection 

• Content Area 

• ELP Test 

• Enrollment 

• GED Courses 
Completed 

• GED Examinee 

• GED Examinee 
History 

• GED Option 

 

• GED 
Preparation 

• GED Test 

• GED Testing 
Reason 

• Grade Level 

• Jurisdiction 

• NAEP Group 

• Percentile 

• Performance 
Level 

• Reason for 
Leaving School 

• Scaled Score 

• School Agency 

 

• School Population 

• Special Education 

• Student 

• Student Career 
Education 

• Student 
Characteristics 

• Student Economic 
Disadvantage 

• Student English 
Proficiency 

• Student Program 
Eligibility 

• Student Program 
Participation 

 

• Student Title I 

Participation 

• Test 

Accommodation 

• Test Form 

• Test Status 

 



Bus Matrix 
Dimensions 
o Assessment Grade Level 

o Calendar 

o Content Area 

o Enrollment 

o Percentile 

o Performance Level 

o Scaled Score 

o School Agency 

o School Population 

o Special Education 

o Student 

o Student Career Education 

o Student Characteristics 

o Student Economic Disadvantaged 

o Student English Proficiency 

o Student Grade Level 

o Student Program Eligibility 

o Student Program Participation 

o Student Title I Participation 

o Test Accommodation 

o Test Status 

 

 

 

 

MontCAS (CRT) 

Key Indicators (Measures) 
o CRT Record Count 

o % At or Above Proficient 

o Met Count 

o % Met 

o Not Met Count 

o % Not Met 

o Assessed Count 

o % Assessed 

o Not Assessed Count 

o % Not Assessed 

o Alternate Assessed Count 

o % Alternate Assessed 

o Average Scaled Score 

o Median Scaled Score by School 

o Median Scaled Score by Student 

o Novice # 

o Novice % 

o Nearing Proficiency # 

o Nearing Proficiency % 

o Proficient # 

o Proficient % 

o Advanced # 

o Advanced % 

o Accommodation # 

o Accommodation % 

o Below Basic % 

 

 



Bus Matrix 
Dimensions 
o Assessment Grade Level 

o AYP Factors 

o AYP Indicators 

o AYP Status 

o AYP Subgroup 

o Calendar 

o Content Area 

o School Agency 

o Student Grade Level 

 

 

 

 

Accountability 

(AYP) 

Key Indicators (Measures) 
o Met Math 

o Met Reading 

o Overall Met Count # 

o Overall Met % 

o Overall Met w/ Safe Harbor # 

o Overall Met w/ Confidence Interval # 

o Not Met Math 

o Not Met Reading 

o Overall Not Met # 

o Overall Not Met % 

o Watch List # 

o Improvement # 

o Corrective Action # 

o Restructuring # 

o Holding # 

o Participation Rate 

o Percent Advanced 

o Percent At or Above Proficient 

o Percent Below Proficient 

o Percent Nearing Proficient 

o Percent Novice 

o Percent Proficient 

o Rate to Use 

o Average Used 

o Count Advanced 

o Count At or Above Proficient 

 

 



Bus Matrix 
Dimensions 

Accountability 

(AYP) 

(continued) 

Key Indicators (Measures) 
o State Accountability Record Count 

o School Accountability Record Count 

o District Accountability Record Count 

o Count Below Proficient 

o Count Nearing Proficient 

o Count Novice 

o Count Proficient 

o Count Total 

o Enrollment Count 

o Participant Count 

o Participant Total Count 

o 3 Year At or Above Proficient Count 

o Three Year Average 

o Three Year Total Count 

o Two Year At or Above Proficient Count 

o Two Year Average 

o Two Year Total Count 

o Upper Confidence Interval Bound 

o With 99% Confidence Interval 

o Count Absent 

o Count Present 

o Dropout Rate 

o Graduation Rate 

o Count Grade 9, 10, 11, 12 Dropouts 

o Count Graduates 

o Count Non Standard Graduates 

o Count Other High School Completers 

o Total Dropouts Plus Graduates 

 

o Assessment Grade Level 

o AYP Factors 

o AYP Indicators 

o AYP Status 

o AYP Subgroup 

o Calendar 

o Content Area 

o School Agency 

o Student Grade Level 

 

 

 

 



Bus Matrix 
Dimensions 
o Assessment Grade Level 

o Calendar 

o Content Area 

o ELP Test 

o Enrollment 

o Percentile 

o Performance Level 

o Scaled Score 

o School Agency 

o Special Education 

o Student 

o Student Career Education 

o Student Characteristics 

o Student Economic Disadvantaged 

o Student English Proficiency 

o Student Grade Level 

o Student Program Eligibility 

o Student Program Participation 

o Student Title I Participation 

o Test Accommodation 

o Test Form 

o Test Status 

 

 

 

 

English Language 

Proficiency 

Assessment 

Key Indicators (Measures) 
o Average Raw Score 

o Average Scaled Score 

o Montana Proficient 

o Proficiency Level 

o ELP Assessment Count 

o Raw Item Responses 

o Confidence High Score 

o Confidence Low Score 

o Raw Score 

o Scaled Score 

o Novice # 

o Novice % 

o Nearing Proficiency # 

o Nearing Proficiency % 

o Proficient # 

o Proficient % 

o Advanced # 

o Advanced % 

o Accommodation # 

o Accommodation % 

o Below Basic % 

 



Bus Matrix 
Dimensions 
o Calendar 

o Courses Completed 

o GED Examinee 

o GED Examinee History 

o GED Option 

o GED Preparation 

o GED Test 

o GED Testing Reason 

o Reason for Leaving School 

o Student Characteristics 

 

 

 

GED Assessment 

Key Indicators (Measures) 
o Average Essay Score 

o Average Raw Score 

o Average Reading Score 1 

o Average Reading Score 2 

o Average Reading Score 3 

o Average Standard Score 

o Percentile Rank 

o GED Assessment Count 

o Essay Score 

o Raw Score 

o Reading Score 1 

o Reading Score 2 

o Reading Score 3 

o Standard Score 



Bus Matrix 
Dimensions 
o Calendar 

o Content Area 

o Scaled Score 

o School Agency 

o Special Education 

o Student Career Education 

o Student Characteristics 

o Student Economic Disadvantaged 

o Student English Proficiency 

o Student Grade Level 

o Student Program Participation 

o Student Title I Participation 

o Test Status 

 

 

 

 

Iowa Test of Basic 

Skills Assessment 

Key Indicators (Measures) 
o Average Standard Score 

o Scaled Score 

o ITBS Count 

 



Bus Matrix 
Dimensions 
o Assessment Grade Level 

o Calendar 

o Content Area 

o Jurisdiction 

o NAEP Group 

o Performance Level 

o Percentile 

o Scaled Score 

 

 

 

 

 

National 

Assessment of 

Educational 

Progress 

Key Indicators (Measures) 
o Average Scaled Score 

o Percent Tested 

o Percent Tested Standard Error 

o Scaled Score Confidence Interval Unit 

o Scaled Score Percentile 

o Scaled Score Standard Error 

o Standard Error Percentile 

o NAEP Percentile Count 

o Scaled Score 

o Performance Level Percentage 

o Performance Level Standard Error 

o NAEP Performance Count 

 



HANDS-ON LABS 

HTTP://GEMS.OPI.MT.GOV
/TRAININGCENTER/PAGES/
REGIONALTRAINING.ASPX  

http://gems.opi.mt.gov/TrainingCenter/Pages/RegionalTraining.aspx
http://gems.opi.mt.gov/TrainingCenter/Pages/RegionalTraining.aspx
http://gems.opi.mt.gov/TrainingCenter/Pages/RegionalTraining.aspx
http://gems.opi.mt.gov/TrainingCenter/Pages/RegionalTraining.aspx


Hands-on Labs Public Scenarios 

• Production GEMS Public Portal 

– http://gems.opi.mt.gov 

 

http://gems.opi.mt.gov/


Hands-on Labs Scenarios 

• Production GEMS Secured Portal 

– https://securegems.opi.mt.gov  

 

• Training Portal 

– https://gemstraining.opitest.mt.gov  

https://securegems.opi.mt.gov/
https://securegems.opi.mt.gov/
https://gemstraining.opitest.mt.gov/
https://gemstraining.opitest.mt.gov/


Hands-on Labs Training Portal 
Accounts 

User Name Naming Convention 

SmSch1 Small School user with GEMS Achievement Role 

MedDist1 
Medium District user with GEMS Achievement Role 

LgDist1 
Large District user with GEMS Achievement Role 

LgSys1 Large System user without GEMS Achievement Role 

OPIUser1 
State user with GEMS Achievement Role 

Password = GEMpass1 

 

https://gemstraining.opitest.mt.gov  

https://gemstraining.opitest.mt.gov/


Hands-on Labs Training Portal 
Assignments 

User Name Naming 
Convention 

Role 
Assignment 

Schools/Districts 
Assigned 

Group 

SmSch1 Small School user with 
GEMS Achievement 
Role 

GEMS Achievement Keith School - 8601 GEMS Training 
Visitors 

MedDist1 Medium District user 
with GEMS 
Achievement Role 

none Artis School District – 
3407 

GEMS Training 
Visitors 

LgDist1 Large District user with 
GEMS Achievement 
Role 

GEMS Achievement Rolen School District - 
2001 

GEMS Training 
Visitors 

LgSys1 Large System user 
WITHOUT GEMS 
Achievement Role 

GEMS Achievement Whitehead School System GEMS Training 
Visitors 

OPIUser1 State user with GEMS 
Achievement Role 

GEMS Achievement Statewide GEMS Training 
Visitors 



Hands-on Labs 

• Scenarios 

1. Display the percent of students in each AYP 
category for a particular school disaggregated by 
various student characteristics and by content 
area and display this as comparison for three 
separate school years. 

2. Display a comparison of the at or above 
proficiency trends in math for all students and 
students new to the school and export to 
PowerPoint. 



Hands-on Labs 

• Scenarios (continued) 

3. Display CRT scores for a new student. 

4. Display SPED, Title I, and FRL At or Above 
Proficiency percentages for the last three school 
years for a selected set of high schools. 

5. Display a list of districts that had 50% or greater 
American Indian students at or above proficient 
in Reading in a particular school year, showing 
the percent of American Indians students 
proficient for each year. 



Hands-on Labs 

• Scenarios (continued) 

6. Display American Indian proficiency by dropout 
status over a four year period. 



Other Hands-on Labs to Try 

7. Display American Indian proficiency by dropout status for 
selected schools over a four year period, disaggregated by 
grade level. 

8. Display dropout proficiency for the largest 7 high school 
districts in Montana, ordered by dropout proficiency from 
lowest to highest. 

9. Display 5 years of CRT scores for a specific system and its 
related districts and schools. 

10. Display the schools with 200 or more students proficient and 
greater than 50% low income students that are below 
proficient. 



Future Plans 

• School District Sandbox 
Sites 

• Enable more Self-Service 

• Add more data marts 

• Add more data displays 

• Collect feedback from 
the community  



Iteration 2 Available Data - August 

• Student Characteristics 

– Enrollment 

– Special Education 

– Graduation 

– Dropout 

– Homeless, Neglected, and Delinquent 

• Programs and Course Offerings 

– General Offerings 

– Traffic Education 

– Career and Technical Education 



Iteration 2 new dimensions - 
August 

• Assignment 

• Career Education Technical Skill Attainment Status 

• Career Education Participation Representation Status 

• Data Source 

• Traffic Education 

• Disability 

• Grade Range 

• Non Public School 

• Plan Type 

• Session 

• SPED SPP Indicator 

• Student Age 



Map Web Part Changes 



Menu Changes 



Menu Changes – collapsible 
current navigation 



Quick Facts Lists 



Profile Changes 



Student Characteristics Dashboard 



Enrollment Map 



Public Elementary Enrollment By 
County 



Public High School Enrollment By 
County 



Graduation Dashboard 



Dropout Dashboard 



Four Year Adjusted Cohort 
Graduation Rate Report 



Final Cohort Report - Secured 



Final Graduate Report - Secured 



Final Dropout Report - Secured 



Special Education Child Count 
Dashboard 



Special Education District 
Performance Report 



Special Education Trends Report 



Homeless Student Verification 
Report - Secured 



Homeless Student Lookup Report - 
Secured 



Montana Accreditation Standard – 
Academic Requirements 



Courses Offered by School 



Traffic Education Summary Report 



Career and Technical Education 
Participation Dashboard 



Career and Technical Education 
Perkins Performance Dashboard 



Q & A 



FURTHER QUESTIONS? 
 
CONTACT THE OPI HELP DESK:  
 406-444-5222 
 EMAIL-OPIGEMSHELPDESK@MT.GOV  
 
DOWNLOAD THE SLIDES HERE: 
 HTTP://GEMS.OPI.MT.GOV/TRAININGCENTER/  

Thank You! 

mailto:email-opigemshelpdesk@mt.gov
mailto:email-opigemshelpdesk@mt.gov
mailto:email-opigemshelpdesk@mt.gov
http://gems.opi.mt.gov/TrainingCenter/
http://gems.opi.mt.gov/TrainingCenter/
http://gems.opi.mt.gov/TrainingCenter/


Appendix – Looking 
Forward 


























































